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This  report  cites  results  of  a  technical  investigation  as  to  the  dam's  adequacy. 
The  Inspection  and  evaluation  of  the  dan  Is  as  prescribed  by  the  National  Daa 
Inspection  Act,  Public  Law  92-367.  The  technical  investigation  includes  visual 
inspection,  review  of  available  design  and  construction  records,  and  preliminary 
structural  and  hydraulic  and  hydrologic  calculations,  as  appllo^le.  An 
assessment  of  the  dam's  general  condition  Is  Included  In  the  report.  ^ _ 
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HonoTiilile  Brt!n<J;in  T.  liyrnf 
Governor  of  New  Jersey 
TrenLon,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  inspection  Report  tor  Cranberry  Like  bam  in  Su.s:,e\ 
County,  New  Jersey  which  has  been  prepared  under  autlior  izat  iini  ol  the  Dam 
Inspection  Act,  Public  Law  ‘)2-Ji>7.  A  brii.'t  a.ssessiiient  ui  tiio  dam's 
condition  is  given  in  the  front  of  liie  report. 

Based  on  visual  inspection,  available  records,  ca  1  cu  1  a  t  ion.s  and  pa.st 
operational  perlormance,  CiMiiberry  Lake  Dam,  a  high  liazaru  potential 
structure,  is  jiidgrd  to  be  in  poor  ovirall  connition.  I'lie  .spillway  is 
considered  seriously  inadequate  since  a  flow  mjuivaleat  to  2'i  percent  of  tin 
Probable  Maximum  Flood  (PMF)  would  cause  thc’  dam  to  be  overtopi.  d.  iiu- 
.SkTiousiy  i  iiaile<|uate  .spillw.iy  is  assessed  .is  .lu  UNbAPb ,  uoa- emetr.eia'y 
condition,  until  more  detaiUd  .studies  prove  otlierwise  or  corrective 
measures  are  completed.  Tbc  classification  ol  UNSAFE  applieil  to  a  ilani 
because  of  a  seriously  inadequate  spillway  is  not  meant  to  indicate  thc  saiiU’ 
degree  of  emergency  as  would  be  associated  with  an  UNSAFE  classification 
applied  for  a  structural  dclicieucy.  It  does  m«'au,  however,  that  based  ,.u 
an  initial  screening,  and  preliminary  computations,  lliere  appears  to  be  a 
serious  deficiency  in  spillway  capacity  so  that  if  a  severe  storm  were  to 
occur,  overtopping  and  failure  of  tlie  dam  could  take  place,  significantly 
increasing  the  hazard  of  loss  of  life  downstream  from  tlie  dam.  To  ensure 
adequacy  of  the  structure,  tlie  following  actions,  as  a  minimum,  are 
recommended . 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualitied 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  three  months  frem  the  date  of 
approval  of  this  report.  Within  three  months  of  the  ci'iisu  I  tant '  s  findings 
remedial  measures  to  ensure  spillway  adequacy  should  be  initialed.  In  the 
interim,  a  detailed  emergency  operation  plan  and  warning  system  should  be 
promptly  developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 
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.Honorable  Brendan  I.  Byrne 

b.  The  toliowing  remedial  measures  should  be  itirCiated  within  three 
months  from  the  date  of  approval  of  this  report: 

(1)  Investigate  the  operating  condition  oi  the  spillway  sluice  gate 
and  the  low  level  outlet  pipe  and  valve.  Repair  and  modify  if  necessary. 

(2)  Remove  obstructions  and  debris  in  the  discharge  and  downstream 
channel  and  provide  means  to  prevent  future  accumulation  of  material. 

(3)  Investigate  the  backwater  effect  of  tiie  downstream  abandoned 
railroad  embankment,  modify  the  outlet  facilities  or  remove  the  embankment 
if  necessary. 

(4)  Properly  fill  the  existing  animal  burrow  and  provide  means  to 
prevent  future  animal  burrowing  in  the  embankment. 

c.  The  following  remedial  measures  should  be  initiated  within  six 
months  from  the  date  of  approval  of  this  report: 

(1)  Repair  eroded  areas  of  the  embankment. 

(2)  Repair  dislodged  upstream  riprap. 

(3)  Repair  the  cracked  and  spalled  concrete  of  the  spillway 
structure. 

(4)  Perfori'i  additional  i  nv('St  igat  ion  lo  determine  seepage  connitions 
through  and  under  the  dam,  the  engineering  properties  ol  tlie  dam  and 
foundations,  and  whetlier  or  not  conventional  salety  margins  exist  under  more 
severe  stress  conditions  than  those  observed  during  our  inspection,  and  what 
modifications  may  bo  required  to  achieve  such  safety  margins. 

d.  The  following,  remedial  actions  should  b<  initiated  within  oiu'  year 
from  the  date  ol  approval  of  this  report: 

(1)  Develop  written  operating  proccdtires  and  a  periodic  nia  i  ntiMiance 
plan  lo  ensure  the  safety  of  the  dam. 

(2)  l’ropi?rly  remove  all  trees  from  the  <laui  embanknn;nt  and  provioc 
adequate  filter  coverage  on  the  downstream  face  to  prevent  any  piping  whicli 
may  occur  as  a  result  of  future  root  decay. 

A  copy  of  tlie  report  is  being  furnished  to  Mr.  Dirk  C.  Ilofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  he  sent  to  Congressman  Courter  of  the  Tnirteenth  District.  Under  the 
provision  of  the  Freedom  of  Inforriiation  Act,  the  inspection  report  will  be 
subject  to  release  by  tliis  oltice,  upon  request,  five  day;;  after  tie  date  lU 
tills  letter. 


NAPEN-N 

Honorable  Brendan  T.  Byrne 


Additional  copies  of  this  nport  may  be  obtained  from  tiie  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  221hl  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  ol  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Darn  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  ol  the  inspection.  We  accordingly 
request  that  we  be  advised  ol  proposed  actions  taken  bv  the  Stale  to 
implement  our  recommendations. 


Sincere ly , 


1  Incl 
As  stated 


JAMES  G.  ION 

Colonel,  Corps  ot  Engineers 
District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 
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CRANBERRY  LAKE  DAM  (NJ00323) 


CORPS  OP  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  27  and  29  August,  17  September  and  3  December  1V»U 
by  Langan  Engineering  Associates,  Inc.,  under  contract  to  the  State  of  New 
Jersey.  The  State,  under  agreement  with  the  U.S.  Army  Engineer  District, 
Philadelphia,  had  this  inspection  performed  in  accordance  with  the  National 
Dam  Inspection  Act,  Public  Law  92-3b7. 

Cranberry  Lake  Dam,  a  hij^h  hazard  potential  structure,  is  judged  to  be  ii; 
poor  overall  condition.  The  spillway  is  consioered  seriously  inaoequate 
since  a  flow  equivalent  to  29  percent  of  the  Probable  Maximum  Flood  (PMF) 
would  cause  the  dani  to  be  overtopped.  The  seriously  inadequate  spillway  is 
assessed  as  an  UNSAFE,  non-emergency  condition,  until  more  detailed  studies 
prove  otherwise  or  corrective  measures  are  completed.  The  classit ication  ol 
UNSAFE  applied  to  a  dam  because  of  a  seriously  inadequate  spillway  is  not 
meant  to  indicate  the  same  degree  ol  emergency  as  would  be  associated  with 
an  UNSAFE  classification  applied  lor  a  structural  deficiency.  It  does  mean, 
however,  that  based  on  an  initial  scret-ning,  and  i>reliminary  computations, 
there  appears  to  be  a  serious  deficiency  in  spillway  capacity  so  that  if  a 
severe  storm  were  to  occur,  overtopping  and  tailure  ol  tlie  uam  could  take 
place,  significantly  increasing  the  liazarJ  ol  loss  ot  life  downstream  from 

the  dam.  To  en.suri'  adequacy  ol  the  sit  uc  tore,  th.  lollowii.e  actions,  as  .i 

ni illinium,  are  ri’commendi  d . 

a.  Till'  spillway'.'-.  a<u'<iua.;y  shociu  e  oeiitmii'eu  by  a  qualilied 

profes.sional  consultant  engaged  by  the  owner  using,  more  sophi  si  ic.ited 

methods,  procedures  and  studios  within  three  n.onths  Lrom  Lite  date  ol 

approval  ol  this  repoil.  Within  Iniie  luoiUlis  ol  i  he  coiisu  1  taut '  s  liiidiii)S 
remedial  measures  to  ensure  spiilw.iy  auequacy  siioi.lu  be  initi.iLeti.  In  tiie 
interim,  a  detaileu  emergency  operation  plan  and  warning  system  should  be 
promptly  aeveloped.  Also,  during  periods  ot  unusually  heavy  precipitation, 
around  the  clock  surveillance  siiould  be  proviaed. 

b.  The  tol towing  remedial  measures  shoulu  be  initiated  within  liiree 
months  from  the  date  ol  .ipproval  ot  this  report: 

il)  Investigate  the  operating  condition  oi  the  spillway  sluice  gate 
and  the  low  level  outlet  pipe  and  valve.  Repair  .ind  modify  it  necessary. 

(2)  Remove  obs  true  t  ions  and  debri.s  in  the  discharge  and  downstream 
channel  and  providi'  means  to  prevent  luture  acciimn  lat  ion  ol  material. 

(31  Investigate  the  backwater  etfect  ol  the  downstream  abandoned 
railroad  embankment,  modity  the  outlet  lacililii's  or  remove  Liie  embaiikmeiU 
if  necessary. 

(4)  Froperiy  till  the  exi.sting  animal  ,nu  i  ow  aiuj  provide  mean-;  to 
prevent  future  animal  burrowing  in  tne  embankmeii L . 

C.  'Ihe  tnllowiii)'.  I  eiited  I  ,|  I  iiiea  ;.u  i  c  ;>  shoulu  ho  lultl.iieil  w  i  I  li  1  i  sls 
months  from  the  dull  ot  approval  ot  this  repot t: 


(1)  Repair  erocletl  areas  of  Lite  embauKim  n L . 

(2)  Repair  dislodged  upstream  riprap. 

(3)  Repair  the  cracked  and  spalleu  concrete  of  the  spillway 
structure. 

(4)  Perform  additional  investigation  to  determine  seepage  conditions 
through  and  under  the  dam,  the  engineering  properties  of  the  dam  and 
foundations,  and  whether  or  not  conventional  safety  margins  exist  under  more 
severe  stress  conditions  than  those  observed  during  our  inspection,  and  what 
modifications  may  be  required  to  achieve  such  safety  margins. 

d.  The  following  remedial  actions  shoulu  be  initiated  within  one  year 
from  the  date  of  approval  of  this  report: 

(1)  Develop  written  operating  procedures  and  a  periooic  maintenance 
plan  to  ensure  the  safety  of  the  dam. 

(2)  Properly  remove  all  trees  irom  the  cam  embankment  and  provide 
adequate  filter  coverage  on  the  downstream  lace  to  prevent  any  piping  which 
may  occur  as  a  result  of  future  root  decay. 


to/ 

L'olonel,  Corps  ol  engineers 
District  Engineer 


APPROVED: 


OEPARTMCNT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT.  CORPS  OP  CNOINEERS 
CUSTOM  HOUSE-2  D  •  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  ISIOS 


IN  Nin.T  NWm  TO 

NAPEN-N 

MAY  19ai 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Governor  Byrne : 

This  is  in  reference  to  our  ongoing  National  Program  for  Inspection  of  Non- 
Federal  Dams  within  the  State  of  New  Jersey.  Cranberry  Lake  Dam  (Federal 
I.D.  No.  NJ00323},  a  high  hazard  potential  structure,  has  recently  been 
Inspected.  The  dam  is  owned  by  the  Morris  Canal  and  Banking  Company,  and  is 
located  on  Lubbers  Run  in  Cranberry  Lake  Township,  Sussex  County. 

Using  Corps  of  Engineers  screening  criteria,  it  has  been  determined  that  the 
dam's  spillway  is  seriously  inadequate  because  a  flow  equivalent  to  29 
percent  of  the  Probable  Maximum  Flood  would  cause  the  dam  to  be  overtop^d. 
The  seriously  inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency 
condition,  until  more  detailed  studies  prove  otherwise,  or  corrective 
measures  are  completed.  The  classification  of  UNSAFE  applied  to  a  dam 
because  of  a  seriously  inadequate  spillway  is  not  meant  to  indicate  the  same 
degree  of  emergency  as  would  be  associated  with  an  UNSAFE  classification 
applied  for  a  structural  deficiency.  It  does  mean,  however,  that  based  on 
an  initial  screening  and  preliminary  computations,  there  appears  to  be  a 
serious  deficiency  in  spillway  capacity  so  that  if  a  severe  storm  were  to 
occur,  overtopping  and  failure  of  the  dam  could  take  place,  significantly 
increasing  the  hazard  potential  to  loss  of  life  downstream  from  the  dam.  As 
a  result  of  this  UNSAFE  determination,  it  is  reconmended  that  the  dam's 
owners  take  the  following  measures  within  30  days  of  the  date  of  this  letter 

a.  Engage  the  services  of  a  qualified  professional  consultant  to  more 
accurately  determine  the  spillway  adequacy  by  using  more  detailed  and 
sophisticated  hydrologic  and  hydraulic  analyses,  and  to  recommend  any 
remedial  measures  required  to  prevent  overtopping  of  the  dam. 


Honorable  Brendan  T.  Byrne 


b.  In  the  interim,  a  detailed  emergency  operation  plan  and  downstream 
warning  system  should  be  promptly  developed.  Also,  around  the  clock 
surveillance  should  be  provided  during  periods  of  unusually  heavy 
prec ipitation. 

A  final  report  on  this  Phase  I  Inspection  will  be  forwarded  to  you  within 
two  months. 


Sincerely, 


James  c.  ton 

Colonel,  Corps  of  Engineers 
District  Engineer 

Copies  Furnished; 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08623 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM; 


CRANBERRY  LAKE  DAM 


ID  NUMBER; 


FED  ID  No  NJ  00325 


STATE  LOCATED; 


NEW  JERSEY 


COUNTY  LOCATED: 


SUSSEX 


STREAM; 


LUBBERS  RUN 


RIVER  BASIN; 


DELAWARE 


DATE  OF  INSPECTION: 


AUGUST,  SEPTEMBER  & 
DECEMBER  J980 


ASSESSMENT  OF  GENERAL  CONDITIONS 


Cranberry  Lake  Dam,  classified  under  high  hazard  potential  category,  is  in 
poor  overall  condition.  It  is  an  earth  fill  dam  approximately  18  feet  high  and 
1000  ft  long.  The  dam  was  reconstructed  in  1927.  The  date  of  original 
construction'  and  the  extent  of  reconstruction  are  not  known.  Erosion  of  the 
embankments  has  occurred  in  numerous  areas.  Riprap  has  become  dislodged  and 
deteriorated  in  ar-as  along  the  upstream  embankment.  The  embankments  are 
thickly  vegetated  v'ith  trees  and  brush.  Animal  burrow  exists  on  downstream 
slope  of  the  embankment.  The  ground  at  the  downstream  toe  of  the  south 
embankment  is  wet  and  spongy.  There  are  thin  cracks  and  areas  of  deteriorating 
concrete  on  the  spillway  structure.  The  operational  condition  of  the  12-in  CIP 
valve  is  unknown.  The  downstream  channel  is  obstructed  by  the  abandoned 
railroad  embankments  and  the  discharge  flow  is  limited  by  the  two  outlet  pipes 
through  the  embankment.  There  is  essentially  no  available  information  on  the 
design,  construction  and  operation  of  the  dam.  Additional  investigation  is 
necessary  to  adquately  evaluate  the  future  performance  of  the  dam. 

The  spillway  capacity  as  determined  by  Corps  of  Engineers  Screening 
criteria  is  "seriously  inadequate".  The  dam  can  adequately  pass  only  28%  of  the 
PMF.  The  spillway  adequacy  should  be  determined  using  more  precise  and 
sophisticated  methods  and  procedures. 


The  following  are  recommended  to  be  done  very  soon: 

Investigate  the  operating  condition  of  the  spillway  sluice  gate  and  the  low 
level  outlet  pipe  and  valve;  repair  and  modify  if  necessary.  Remove  obstructions 
and  debris  in  the  discharge  and  downstream  channel  and  provide  means  to 
prevent  future  accumulation  of  material.  Investigate  the  backwater  effect  of 
the  downstream  abandoned  railroad  embankment,  modify  the  outlet  facilities  or 
remove  the  embankment  if  necessary.  Properly  fill  the  existing  animal  burrow 
and  provide  means  to  prevent  future  animal  burrowing  in  the  embankment.  The 
spillway  of  the  dam  is  "seriously  inadequate"  as  defined  in  the  Corps  of  Engineers 
ETL  1110-2-234.  The  need  for  and  type  of  mitigating  measures  should  be 
determined,  around-the-clock  surveillance  during  periods  of  unusually  heavy 
precipitation  provided  and  a  warning  system  established. 

The  following  are  recommended  to  be  done  soon: 

Repair  eroded  areas  of  the  embankment.  Repair  dislodged  upstream 
riprap.  Repair  the  cracked  and  spalled  concrete  of  the  spillway  structure. 
Perform  additional  investigation  to  determine  seepage  conditions  through  and 
under  the  dam,  the  engineering  properties  of  the  dam  and  foundations,  and 
whether  or  not  conventional  safety  margins  exist  under  more  severe  stress 
conditions  than  those  observed  during  our  inspection,  and  what  modifications 
may  be  required  to  achieve  such  safety  margins.  Develop  written  operating 
procedures  and  a  periodic  maintenance  plan  to  ensure  the  safety  of  the  dam. 

The  following  is  recommended  to  be  done  in  the  near  future: 

Properly  remove  all  trees  from  the  dam  embankment  and  provide  adequate 
filter  coverages  on  the  downstream  face  to  prevent  any  piping  which  may  occur 
as  a  result  of  future  root  decay. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed  investigation, 
and  analyses  involving  topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  Spillway  Test  flood  is 
based  on  the  estimated  "Probable  Maximum  Flood"  for  the  region  {greatest  reasonably 
possible  storm  runoff),  or  fractions  thereof.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aide  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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SECTION  1  PROJECT  INFORMATION 


1.1  General 


Authority  to  perform  the  Phase  I  Safety  Inspection  of  Cranberry  Lake  Dam 
was  received  from  the  State  of  New  Jersey,  Department  of  Environmental 
Protection,  Division  of  Water  Resources  by  letter  dated  12  August  1980.  This 
Authority  was  given  pursuant  to  the  National  Dam  Inspection  Act,  Public  Law 
92-367  and  by  agreement  between  the  State  and  the  US  Army  Engineers  District, 
Philadelphia. 

The  purpose  of  the  Phase  I  Investigation  is  to  develop  an  assessment  of  the 
general  conditions  with  respect  to  safety  of  Cranberry  Lake  Dam  and 
appurtenances  based  upon  available  data  and  visual  inspection,  and  determine 
any  need  for  emergency  measures  and  conclude  if  additional  studies, 
investigations  and  analyses  are  necessary  and  warranted.  The  assessment  is 
made  using  screening  criteria  established  in  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  prepared  by  the  Department  of  Army,  Office  of  the  Chief  of 
Engineers.  It  is  not  the  purpose  of  the  inspection  report  to  imply  that  a  dam 
meeting  or  failing  to  meet  the  screening  criteria  is,  per  se,  certainly  adaequate 
or  inadequate. 

1.2  Project  Description 

a.  Description  of  Dam  and  Appurtances. 

Cranberry  Lake  Dam  is  an  earthfill  dam,  approximately  18  ft  high  and 
1000  ft  long.  It  has  approximately  2H:IV  slopes  upstream  and  downstream. 
The  upstream  slope  is  riprapped  with  large  angular  boulders.  The 
downstream  slope  has  no  visible  riprap  and  is  thickly  vegetated  with  trees 
and  brush.  There  is  a  26  ft  concrete  broad  crested  weir  spillway  located  at 
about  the  center  of  the  dam.  A  concrete  foot  bridge,  which  is  supported  by 
the  embankment  spillway  wing  walls,  exists  over  the  discharge  channel 
immediatley  downstream  of  the  spillway.  A  concrete  apron  exists  in  the 
channel  from  the  spillway  to  the  stream-bed  about  25  ft  downstream. 
There  is  a  2  ft  x  2  ft  gated  sluiceway  installed  through  the  weir  structure. 
The  gate  is  located  on  the  upstream  side.  A  1 2  inch  diameter  Cl  low  level 
outlet  pipe  is  reported  to  exist  under  the  embankment  approximately  44  ft 
south  of  the  spillway.  The  valve  control  is  reported  to  exist  in  a  concrete 
chamber  located  on  the  downstream  side  of  the  embankment. 

b.  Location 

Cranberry  Lake  Dam  is  located  just  west  of  Rt  206  in  the  Township  of 
Cranberry  Lake,  Sussex  County,  New  Jersey.  It  is  located  at  north  latitude 
40°  57.0'  and  west  longitude  74°  44.3'.  A  regional  vicinity  map  is  given  in 
Figure  1. 

c.  Size  Classification 

Cranberry  Lake  Dam  is  classified  as  being  "Intermediate"  on  the  basis  of 
its  maximum  reservoir  storage  volume  of  3225  ac-ft  which  is  less  than 
50,000  ac-ft  but  more  than  1000  ac-ft.  It  is  classified  as  "Small"  on  the 
basis  of  its  maximum  height  of  18  feet  which  is  less  than  40  feet.  The  dam 
is  therefore  classified  as  "Intermediate"  in  size. 
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d.  Hazard  Classification 


In  the  National  Inventory  of  Dams,  Cranberry  Lake  Dam  has  been  classified 
as  having  "High  Hazard  Potential”  on  the  basis  that  failure  of  the  dam 
would  cause  excessive  property  damage  to  residences  downstream  and 
could  potentially  cause  more  than  a  few  deaths.  Based  on  the  fact  that 
there  are  houses  built  on  top  of  the  embankment  at  the  south  end  of  the 
dam,  and  visual  inspections  revealed  that  people  utilize  the  woodland  area 
immediately  downstream  for  recreational  purposes  year-round,  it  is 
recommended  to  keep  the  Hazard  Potential  Classification  as  "High”. 

e.  Ownership 

The  Cranberry  Lake  Dam  is  owned  by  the  Morris  Canal  and  Banking 
Company.  The  NJ  DEP,  Division  of  Forests  and  Parks,  Labor  and  Industry 
Building,  Room  806,  Box  1420,  Trenton,  N.  3.  08625  has  been  appointed 
Trustee  for  the  lake  and  dam. 

f.  Purpose  of  Dam 

The  purpose  of  the  dam  is  presently  recreational. 

g.  Design  and  Construction  History 

Cranberry  Lake  Dar-'v  was  rebuilt  in  1927.  The  date  of  original  construction 
and  the  extent  of  reconstruction  are  unknown. 

Information  conct  ming  the  design  and  construction  of  the  original  dam  and 
subsequent  reconstruction  is  unavailable. 

h.  Normal  Operational  Procedures 

There  are  no  operational  procedures  for  Cranberry  Lake  Dam  as  reported 
by  the  N3  DEP,  Division  of  Forests  and  Parks,  Lake  Hopatcong  Regional 
Office. 


1.3 

Pertinent  Data 

a. 

Drainage  Areas 

3.02  sq  mi 

b. 

Discharge  at  Dam  site 

Maximum  flood  at  dam  site 

Unknown 

Ungated  spillway  capacity  at  maximum  pool  elevation 

894  cfs 

c. 

Elevation  (ft.  above  MSL) 

Top  dam 

763.8 

Maximum  pool-design  surcharge 
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Unknown 


A  M 


} 

Recreation  pool 
Spillway  crest 

Streambed  at  centerline  of  dam 

Maximum  tailwater 

d.  Reservoir 
Length  of  maximum  pool 
Length  of  recreation  pool 
Length  of  flood  control  pool 

e.  Storage  (acre-feet) 

Recreation  pool 

Design  surcharge 
Top  of  dam 

f.  Reservoir  Surface  (acres) 

Top  dam 
Maximum  pool 

Recreation  pool 

Spillway  crest 

g.  Dam 
Type 
Length 
Height 


763.8  (Assumed  to  be 
top  of  spillway) 

760.0 

Approximately 
746.0  (Estimated) 

Unknown 


Approx  6600  ft 

Approx  6200  ft 

Approx  6600  ft 
(Assumed  to 
be  maximum  pool) 


2457  ac-ft  (Assumed 
to  be  spillway  crest) 

Unknown 

3225  ac-ft 


193  ac 

193  ac  (Assumed  to  be 
top  of  dam) 

191  ac  (Assumed  to  be 
spillway  crest) 

191  ac 


Earth  Embankment 
Approx  1000  ft 


t 


18  ft  max. 


Side  Slopes 


2H:1V  w/large  riprap 
upstream 

2H:1V  Downstream 


Zoning 

Unknown 

Impervious  Core 

Unknown 

Cutoff 

Unknown 

Grout  curtain 

Unknown 

Spillway 

Type 

Concrete  ungated 
broad  crested 
weir 

Length  of  weir 

26  ft  total,  24  ft 
unobstructed 

Crest  elevation 

760.00  MSL 

Gates 

2  ft  X  2  ft  sluice 
gate  thru  concrete 
spillway 

U/S  Channel 

Concrete  wing 
walls  perpendicular 
to  weir.  No  up¬ 
stream  scour  pad  seen 

D/S  Channel 

Concrete  wing 
walls  perpendicular 
to  weir  with  concrete 
scour  pad 

Regulatine  Outlets 

A  2  ft  X  2  ft  sluice 
gate  thru  the  base  of 
the  spillway  weir.  Inv 
of  sluice  approx  733.5 
MSL 

12"  Cl  pipe  thru 
embankment  w/gate 
valve,  located  approx 

44  ft  south  of  spillway. 
Discharge  inv  of  pipe 

El  746.9 

Intake  inv  of  pipe 
unknown 

SECTION  2  ENGINEERING  DATA 


There  is  no  information  available  concerning  design,  construction  or 
operation  of  Cranberry  Lake  Dam.  There  are  plans  and  profiles  of  the  existing 
concrete  spillway  structure  on  file  with  the  New  Jersey  Department  of 
Environmental  Protection,  Division  of  Water  Resources,  Dam  Application 
Number  22-72. 


SECTION  3  VISUAL  INSPECTION 

The  embankments  of  the  dam  are  heavily  vegetated  with  trees  and  brush. 
Many  trees  have  trunk  diameters  greater  than  g  inches.  Erosion  caused  by 
numerous  footpaths  exist  on  both  the  upstream  and  downstream  embankments. 
An  animal  burrow  hole  of  about  2  feet  in  diameter  was  observed  on  the 
downstream  slope  of  the  south  embankment.  There  is  a  berm  approximately  10 
feet  wide  existing  along  a  portion  of  the  downstream  toe  of  the  south 
embankment.  The  toe  of  the  embankment  just  above  the  berm  has  been 
significantly  eroded  exposing  the  roots  of  the  trees  in  some  areas.  The 
downstream  area  beyond  the  berm  is  wet  and  spongy.  The  riprap  on  the 
upstream  face  is  becoming  dislodged  in  areas.  Fill  has  been  placed  and  houses 
built  on  the  southernmost  end  of  the  embankment. 

Thin  cracks  and  minor  spalling  exist  on  the  concrete  of  the  spillway 
structure.  The  sluiceway  is  partially  obstructed  by  cobbles  and  gravel.  The  gate 
appears  rusty  as  observed  through  the  sluiceway  from  the  downstream  side.  The 
discharge  channel  has  accumulated  wood,  trash  and  other  debris. 

The  concrete  vault  housing  the  control  stem  of  the  12  inch  diameter  Cl  low 
level  outlet  valve  is  covered  with  heavily  overgrown  brush.  It  is  reported  that 
the  operating  condition  of  the  valve  was  checked  approx  3  years  ago  and  found  to 
be  satisfactory.  The  present  operating  condition  of  the  valve  is  unknown. 

The  shoreline  of  the  reservoir  is  comprised  of  lawns  and  beaches  of  private 
residences,  trees  and  rock  outcrops. 

The  downstream  channel  is  crossed  by  an  abandoned  railroad  embankment 
about  200  ft  from  the  spillway.  As  a  result,  a  pond  is  formed  upstream  of  the 
railroad  embankment  before  the  detained  water  discharges  downstream  by  means 
of  two  30-in  dia.  concrete  pipes  through  the  railroad  embankment. 


SECTION  4  OPERATIONAL  PROCEDURES 

Maintenance  and  operation  of  the  Cranberry  Lake  Dam  is  by  the  New 
Jersey  Department  of  Environmental  Protection,  Division  of  Parks  and  Forests, 
Lake  Hopatcong  Region.  There  are  no  operational  procedures  for  the  dam.  No 
formal  warning  system  appears  to  be  in  effect. 


-5- 


SECTION  5  HYDRAULIC/HYDROLOGIC 


The  hydraulic/hydrologic  evaluation  is  based  on  a  Spillway  Design  Flood 
■<.  (SDF)  equal  to  the  Probable  Maximum  Flood  chosen  in  accordance  with  the 

evaluation  guidelines  for  dams  classified  as  high  hazard  and  intermediate  in  size. 
Hydrologic  design  data  for  this  dam  is  not  available.  The  PMF  has  been 
determined  by  developing  a  synthetic  hydrograph  based  on  the  maximum 
probable  precipitation  of  22.3  inches  (200  sq  mi  -  24  hour).  The  Corps  of 
Engineers  has  recommended  the  use  of  the  SCS  triangular  unit  hydrograph  with 
the  curvilinear  transformation.  Hydrologic  computations  are  presented  in 
Appendix  3.  The  PMF  peak  inflow  determined  for  the  subject  watershed  is  12751 
cfs. 


If  the  backwater  effect  from  the  downstream  abandoned  railroad 
embankment  is  not  considered,  the  maximum  capacity  of  the  spillway  is 
estimated  to  be  894  cfs  which  is  significantly  less  than  the  SDF.  Routing  for  the 
1/2  PMF  and  PMF  indicates  the  dam  will  overtop  by  1.04  ft  and  2.41  ft, 
respectively.  The  dam  can  adequately  pass  only  28%  of  the  PMF. 

Based  on  the  fact  that  houses  are  located  on  the  top  of  the  embankment  at 
the  south  end  of  the  dam,  the  considerable  storage  of  Cranberry  Lake  and  our 
knowledge  of  the  degree  of  overtopping  potential,  it  is  our  opinion  that  dam 
failure  from  overtopping  would  significantly  increase  the  hazard  potential  for 
excessive  loss  of  life  downstream  from  the  dam  from  that  which  would  exist  just 
before  overtopping  failure. 

The  present  drawdown  structure  consists  of  a  2  x  2  gated  sluiceway  and  a 
12"  Cl  pipe  with  control  valve  as  shown  on  plans.  Drawdown  of  the  reservior  has 
been  evaluated  assuming  that  both  drawdown  structures  are  operable.  Our 
calculations  indicated  that  the  lake  level  could  be  lowered  3  ft  in  approximately 
7  days. 

Further  evaluation  of  the  hydraulics  of  the  dam  should  include  an  analysis 
of  the  effect  of  the  backwater  from  the  two-33  reduced  to  30-in  dia.  pipes, 
which  are  the  only  discharge  outlets  through  the  railroad  embankment  located 
across  the  downstream  channel. 


SECTION  6  STRUCTURAL  STABILITY 

Based  on  visual  observation,  no  immediate  instability  appears  to  exist  in 
Cranberry  Lake  Dam  under  normal  conditons.  However,  our  visual  examination 
of  the  dam  revealed  that  erosion  has  been  occurring  in  numerous  areas.  The 
ground  beyond  the  downstream  toe  of  the  south  embankment  is  wet  and  spongy. 
The  embankments  are  thickly  vegetated  with  trees  and  brush.  The  spillway 
discharge  is  seriously  interferred  by  the  downstream  abandoned  railroad 
embankment.  A  rapid  drawdown  on  the  downstream  face  of  the  dam  will  result 
in  the  event  of  a  failure  of  the  railroad  embankment  caused  by  excessive  water 
retained  in  the  low  area  between  the  two  embankments. 


-6- 


No  design  or  construction  data  is  available  for  Cranberry  Lake  Dam, 
consequently  analytical  analyses  of  the  dam  cannot  be  made  without  gross 
assumptions  concerning  the  properties  of  the  materials  used  in  the  dam 
construction  and  foundation  materials. 

There  are  no  operating  procedures  or  records  for  Cranberry  Lake  Dam. 

Cranberry  Lake  Dam  is  located  in  Seismic  Zone  I  of  the  Seismic  Zone  Map 
of  Contiguous  States.  As  no  information  is  available  concerning  the  engineering 
properties  of  the  foundation  and  dam  materials,  the  degree  of  stability  of  the 
dam  and  appurtenances  under  more  severe  stress  conditions  than  normal  and  its 
future  performance  cannot  be  evaluated  without  further  investigation. 


SECTION  7  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 

7.1  Dam  Assessment 

Cranberry  Lake  Dam  is  in  poor  overall  condition.  It  is  an  earth  fill  dam 
approximately  18  feet  high  and  1000  ft  long.  The  dam  was  reconstructed  in 
1927.  The  date  of  original  construction  and  the  extent  of  reconstruction  are  not 
known.  Erosion  of  the  embankments  has  occurred  in  numerous  areas.  Riprap  has 
become  dislodged  and  deteriorated  in  areas  along  the  upstream  embankment. 
The  embankments  are  thickly  vegetated  with  trees  and  brush.  Animal  burrow 
exists  on  downstream  slope  of  the  embankment.  The  ground  at  the  downstream 
toe  of  the  south  embankment  is  wet  and  spongy.  There  are  thin  cracks  and  areas 
of  deteriorating  concrete  on  the  spillway  structure.  The  operational  condition  of 
the  12-in  CIP  valve  unknown.  The  downstream  channel  is  obstructed  by  the 
abandoned  railroad  en  bankments  and  the  discharge  flow  is  limited  by  the  two 
outlet  pipes  through  the  embankment.  There  is  essentially  no  available 
information  on  the  design,  construction  and  operation  of  the  dam.  Additional 
investigation  is  necessary  to  adquately  evaluate  the  future  performance  of  the 
dam. 

The  spillway  capacity  as  determined  by  Corps  of  Engineers  Screening 
criteria  is  "seriously  inadequate".  The  dam  can  adequately  pass  only  28%  of  the 
PMF.  The  spillway  adequacy  should  be  determined  using  more  precise  and 
sophisticated  methods  and  procedures. 

7.2  Recommendations/Remedial  Measures 


The  following  are  recommended  to  be  done  very  soon: 

1.  Investigate  the  operating  condition  of  the  spillway  sluice  gate  and  the  low 
level  outlet  pipe  and  valve.  Repair  and  modify  if  necessary. 

2.  Remove  obstructions  and  debris  in  the  discharge  emd  downstream  channel 
and  provide  means  to  prevent  future  accumulation  of  material. 

3.  Investigate  the  backwater  effect  of  the  downstream  abandoned  railroad 
embankment,  modify  the  outlet  facilities  or  remove  the  embankment  if 
necessary. 


4.  Properly  fill  the  existing  animal  burrow  and  provide  means  to  prevent 
future  animal  burrowing  in  the  embankment. 

5.  The  spillway  of  the  dam  is  "seriously  inadequate"  as  defined  in  the  Corps  of 
Engineers  ETL  1110-2-234.  The  need  for  and  type  of  mitigating  measures 
should  be  determined,  around-the-clock  surveillance  during  periods  of 
unusually  heavy  precipitation  provided  and  a  warning  system  established. 

The  following  are  recommended  to  be  done  soon: 

1.  Repair  eroded  areas  of  the  embankment. 

2.  Repair  dislodged  upstream  riprap. 

3.  Repair  the  cracked  and  spalled  concrete  of  the  spillway  structure. 

4.  Perform  additional  investigation  to  determine  seepage  conditions  through 
and  under  the  dam,  the  engineering  properties  of  the  dam  and  foundations, 
and  whether  or  not  coventional  safety  margins  exist  under  more  severe 
stress  conditions  than  those  observed  during  our  inspection,  and  what 
modifications  may  be  required  to  achieve  such  safety  margins. 

5.  Develop  written  operating  procedures  and  a  periodic  maintenance  plan  to 
ensure  the  safety  of  the  dam. 

The  following  is  recommended  to  be  done  in  the  near  future: 

1,  Properly  remove  all  trees  from  the  dam  embankment  and  provide  adequate 
filter  coverages  on  the  downstream  face  to  prevent  any  piping  which  may 
occur  as  a  result  of  future  root  decay. 
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APPENDIX  1 

CRANBERRY  LAKE  DAM 

CHECK  LIST  -  HYDROLOGIC  AND  HYDRAULIC  DATA 
CHECK  LIST  -  VISUAL  INSPECTION 
CHECK  LIST  -  ENGINEERING  DATA 


CHECK  LIST 

HYDROLOGIC  AND  HYDRiMJLIC  DATA 
ENGINEERING  DATA 

drainage  area  giARACTERISTICS;  3.02  sg,  m..  woods  &  forest  land,  ava  2.2%  slono 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  760  (2457  ac-ft) _ 

ELEVATION  TOP  MAXIMUM  POOL  (STORAGE  CAPACITY):  763.8  (3225  ac-ft) 

KLEVATION  MAXIMUM  DESIGN  POOL:  763.8  (Assumes  top  of  dam) 

ELEVATION  TOP  DAM:  763.8 _ 

CREST:  Spillway _ _ 

# 

a.  Elevation  760 _ 

b.  Type  broad  crested  trapezoidal  weir _  _ 

c.  Width  _21 _ 

d.  Leneth~24'  (effective) 

e.  Location  Spillover  Approximately  center  of  dam _ _ _ 

f.  Number  and  Type  of  Cates  f  ~  2*  x  2*  sluice  gate  through  weir _ _ 

OUTLET  WORKS: _ _ _ _ 

a.  Type  2x2  sluice  gate _ _  _ 

b.  Location  ^  North  of  South  wing  wall _ ^ _ 

c.  Entrance  inverts  755.6  _ _ 

d.  Exit  inverts  755.6 

e.  Eirergency  draindown  facilities  12"  CIP  9  inv  746.9  (assumed  elev.) 

HYDROMETEOROLOGICAL  GAGES:  None  )cnown _ 

a.  Type  _ _ _ 

b.  Location  _ ■  _ 

c.  Records  _ _ — 

MAXIMUM  NQN-DAMAeiNG  PTSrHARCT-  763.6 _ 


1-1 


Clutck  List 
Visual  Inspection 
Phase  I 


EMBANKMENT 


I  NONE  OBSERVABLE 


EHERCENCY  CATE  2'  X  2'  SLUICE  GATE  APPEARED  RUSTY  AS  VIEWED 

THROUGH  SLUICEWAY  FROM  DOWNSTREAM  SIDE. 


VISUAL  EXAHINATIOH  OF  _ _ OBSERVATIONS _ REMARKS  OR  RECOKt<EKDATIONS 


APPROXIMATELY  3  FT  ABOVE  WEIR,  SUPPORTED  BY 
CENTER  PIER  AND  WING  WALLS. 


VISUAL  EXAMir^TION  OF  I  _ OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


DOWNSTIUIIAM  CHANNEL 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


a 


i 


APPENDIX  2 
PHOTOGRAPHS 


view  of  north  upstream  embankment  27  August  1980 
taken  from  spillway  bridge  looking 
north . 


View  of  south  embankment  taken  27  August  1980 

from  spillway  bridge  looking  south. 


CRANBERRY  LAKE  DAM 


South  approach  channel  wing  27  August  1980 

wall,  weir  crest  and  sluice 
gate  control. 


CRANBEllRY  LAKE  DAM 


2-2 


North  spillway  wing  wall 
and  scour  pad. 


27  August  1980 


South  spillway  wing  wall  27  August  1980 

and  scour  pad. 


CRANBERRY  LAKE  DAM 


Downstream  race  of  spillway 
looking  upstream. 


27  August  1980 


Downstream  channel  and  pond 
looking  east  from  bridge 
over  spillway. 

27  August  1980 

CRANBERRY  LAKE  DAM 
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HYDROLOGICAL  COMPUTATIONS 
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